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§16. High Density Plasma Experiment 
Tanaka M. Y. 
Akiyama K, Nakamura Y.(Nagoya Univ.) 
The high density plasma experiment de-
vice has been completed last December. 
This device is a linear plasma device with 
10 magnetic coils, and the plasmas are pro-
duced by a 2.45 GHz microwave through 
the electron cyclotron resonance heating. 
The primary issues of experimental study 
on this device are (a) high density plasma 
production and its applications, (b) plasma 
flow measurement near the electron cyclo-
tron resonance region, (c) physics of mag-
neto-hydrodynamic waves, and (d) ad-
vanced basic plasma physics, etc . 
The device parameters and the diagnostic 
methods are listed below, 
Diameter 30 em 
Axial length 260 em 
Magnetic field 3 kG 
Microwave freq. 2.45 GHz 
Microwave power 15 kW 
Plasma density Langmuir probe 
Electron temp. Langmuir probe 
Plasma flow directional pro be 
Neutral pofile visible tomography 
Wave field loop antenna 
Space potential em1ss1 ve prove 
Our device is characteristic of producing 
over-dense plasmas with a density of 10 13 
cm-3 , which is two order of magnitude 
higher than the ordinary-mode cutoff density 
for the same frequency. The high density 
plasma production is entirely due to the 
utilization of an electron cyclotron wave, 
which has no cutoff and exhibits strong in-
176 
teraction with electrons. 
High Density Plasma Experiment Device 
The unique feature of the diagnostic system 
installed on this device is a full 3D-probe 
drive mechanism, . which is realized by 
combination of a X-Y manipulator and a 
linear (Z) drive. The positioning errors for 
both drive systems are less than 0.01 mm, 
and the detailed profiles of field distribution 
and the plasma flow pattern will be ob-
tained. 
X-Y Manipulator 
The performance test on the microwave 
circuit and the magnetron oscillator have 
been completed. The plasma production ex-
periment is now under progress. 
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